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Abstract The current study investigated the characteristics of nine types of eggs by assessing viscoelasticity and 
chromaticity and by using a taste sensing system. The viscoelasticity of the egg yolk was assessed with ARES-RFS-
BATH using the storage modulus, loss modulus, and loss tangent. Luminosity, red chromaticity, and yellowness 
were measured using a color difference meter. In addition, hue, chroma, and color difference were calculated. A taste 
sensing system with 4 types of sensors was then used to evaluate “saltiness,” “bitterness (initial taste),” “umami,” 
and “richness.” Results indicated that the storage modulus and dynamic viscoelasticity were higher in eggs enriched 
with VE and similar ingredients than normal eggs. Egg luminosity, red chromaticity, and yellowness were the highest 
when paprika was added to feed. In measurement with taste sensors, the “bitterness (initial taste)” score was the 
highest in iodine-enriched eggs. 
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を用いてお茶 1）2）や薬 3），添加物 4）などの苦み成分
や，鰹だし 5），牛乳 6）の味を数値化する研究が報告






















（M200：Gastro）で 10秒間撹拌した後 90 gを量り
とり，純水で 3倍に希釈し，さらに 30秒間撹拌した
後，液体部分を 150 g遠沈管に量り取った。3000 rpm 
 
Table 1 List of nutritional ingredients on the package of 9 types of eggs 
 
Classification of eggs Nutritional ingredients  (/100g)
Energy Protein Fat Carbohydrate Sodium VD VE DHA EPA Iodine
Folic 
acid VK Others
(kcal) (g) (g) (g) (mg) (μg) (mg) (mg) (mg) (mg) (μg) (μg)
Normal egg
A 1 151 12.3 10.3 0.3 140 Paprika
A 2 151 12.3 10.3 0.3 140 —
VD              
enriched egg
B 1 145 11.8 10.3 1.2 136 4.0 27 Wood vinegar,etc.
B 2 135 12.9 8.7 1.2 144 3.6 Sea weed,etc.
VE&DHA
enriched egg
C 1 132 12.1 8.9 0.9 146 12 320 20 Paprika,etc.




D 1 151 12.3 10.3 0.3 140 5 —
D 2 134 12.3 9.1 0.8 138 1.3 Soybean seedcake,etc.









２-３．動的粘弾性測定   
動的粘弾性測定装置（ARES-RFS-BATH：TA 






















基本味応答の基準物質は，酸味は 2.7 mM 酒石酸，
塩味は 270 mM塩化ナトリウム，苦味雑味は 0.01%
イソアルファ酸，渋味刺激は 0.05 %タンニン酸，う







を「うま味コク」とした 3）。測定温度は 25℃とした。 
 
２-６．統計処理 
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Figure 1 Strain-dependent dynamic viscoelasticity (measured at 1rad/s frequency) expressed as the storage modulus,  
 loss modulus, and loss tangent of the yolk from 9 types of eggs. （n=3） 
●A1,  〇A2,  ▲B1,  △B2,  ■C1,  □C2,  ◆D1,  ◇D 2,  D3 
  
 
Figure 2 Frequency-dependent dynamic viscoelasticity (measured at 1% strain) expressed as the storage modulus,  
 loss modulus, and loss tangent of the yolk from 9 types of eggs. The different lowercase letters denote  
 significant differences with p<0.05 in the same panel. （n=3） 
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次に，卵黄の動的粘性率の結果を Figure 3に示す。
9 種の中で高値を示した D3 試料は，A1，A2，B1，
C1，D1試料よりも有意に高く，B2，C2，D2試料と
は有意差は認められなかった。B2，C2，D2，D3試





Linxing ら 14）は，VD 添加飼料が卵黄の質に及ぼす
影響を調べ，官能評価や卵黄の粘性率に影響を及ぼ
さないと報告しており 14）この結果と同様となった。

















Figure 3 Dynamic viscosity of the yolk from 9 types of eggs. 
Dynamic viscosity is defined as η’＝G”/ω, where, 
ω＝angular frequency.  
The different lowercase letters denote significant 
differences with p<0.05. （n=3） 
３-２．色度 



























Table 2 Determination of egg yolk chromaticity  
in 9 types of eggs 
 
 
The different lowercase letters denote significant differences 
































L* a* b* Hue Chroma ⊿E
A1 21.5a 19.4a 31.9a 1.6b 37.3 a ―
A2 12.6c 14.3c 16.9d 1.2de 22.2 f 18.1
B1 14.0 c 17.8b 18.9d 1.1e 26.0 e 15.1
B2 9.2d 19.2a 11.3e 0.6 f 22.3 f 24.0
C1 20.1a 18.1b 28.8a 1.6bc 34.0 b 3.7
C2 16.9b 18.2ab 24.4b 1.3cd 30.5 c 8.8
D1 21.3a 12.4d 30.9a 2.5a 33.3 b 7.1
D2 14.2c 18.4abc 19.7cd 1.1de 26.9 de 14.3




日本女子大学大学院紀要 家政学研究科・人間生活学研究科 第 26号 








































り平均値を取ると約 0.20 となり，その味が 20 %濃
くなると味が違うと認識されるように設定されてい
る 20）。敏感な人の舌で判別できる範囲は推定値 0.5 
 
 
Figure 4 Characterization of 9 types of whole eggs as evaluated with a taste sensing system. 
















































































































 クラスター分析を行い，第 1，第 2 主成分を用い
てグループ分けした2次元マップをFigure 5に示す。
















Figure 5 Two-dimensional map of principal component 
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VD，VE，DHA，EPA，葉酸，VK，その他を添加し
た卵（D3）であった。一方味認識装置において有意

































2） Hayashi, N., Chen, R., Ikezaki, H. and Ujihara, T.：
Evaluation of the Umami Taste Intensity of Green 
Tea by a Taste Sensor， Journal of Agricultural and 

















7） 都甲潔：人の舌を超えた味覚センサー，Foods & 
















13） Kobayashi, Y.，Habara, M.，Ikezaki, H.，Chen, R.，
Naito, Y.，and Toko, K.：Advanced taste sensors 
based on artificial lipids with global selectivity to 
basic taste qualities and high correlation to 
sensory scores，Sensors，10(4)，3411-3443 (2010) 
14） Linxing, Y.，Tong, W., Michael, P.，Ronald, L. H.，
and Mallory, H.：Effects of vitamin D(3) -enriched 
diet on egg yolk vitamin D(3) content  and yolk 
quality，Journal of Food Science，78(2)，178-183 
(2013) 
15） 渡邊乾二：食卵の科学と機能，(株)アイ・ケイコ
















20） Howard, G. S. and Francis, J. P., Differential 
sensitivity in gustation，Journal of Experimental 
Psychology，54(1)，41-48 (1957) 
21） 戸井田仁一，蟻川幸彦：味覚センサー（感性評
価解析装置）によるみそ，しょうゆの評価，長
野県工業技術総合センター研究報告 (6), 159-
162 (2011) 
 
 
  
 
 
 
 
